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Archaeometric data on production and circulation 
of Neolithic Serra d’Alto ware in southern Italy 
during the fi fth millennium BC 
Données archéométriques sur la production et la circulation des céramiques 
néolithiques de Serra d’Alto dans le Sud de l’Italie 
au cours du cinquième millénaire av. J.-C.
Italo M. Muntoni* and Rocco Laviano**
Abstract: Mid/Late Neolithic Serra d’Alto ware was widely diﬀ used in southern Italy during the ﬁ fth millennium BC and shows homogeneous 
formal and technical features. Its wide distribution and frequent occurrence in funerary or cultual contexts have led many scholars to emphasise its 
exchange value. h e issue of the circulation of ﬁ nished pots rather than of a production model in diﬀ erent areas of Southern Italy, is explored by 
means of petrologic, mineralogical and chemical analyses of pottery samples from Apulia, Basilicata and Calabria. h e mineralogical and chemical 
components of the Apulia and Basilicata samples ﬁ t very well with those of the Plio-Pleistocene silty clays of the Bradanic Trough, although major 
and trace element concentrations are signiﬁ cant in distinguishing diﬀ erent sub-groups of pottery related to their precise geographical setting. 
Calabrian pottery shows the exploitation of a local non-Apulian clay source. h e strong similarities in technological processes and the formal 
analogies between pots found at distant Neolithic sites all over southern Italy does not correspond, then, to an actual exchange of ﬁ nished pots 
produced in Apulia or Basilicata. A large network of middle-distance exchange of formal and technological models of production, between many 
Neolithic sites located in diﬀ erent geographical areas, is therefore proposed.
Résumé : Les céramiques Serra d’Alto du Néolithique moyen-ﬁ nal sont largement répandues dans le Sud de l’Italie au Vème millénaire av. J.-C. et 
présentent des caractéristiques de formes et de techniques homogènes. La large diﬀ usion de ce type de céramique et sa présence fréquente dans des contextes 
funéraires ou cultuels soulignent l’importance de sa valeur d’échange. La question de la circulation dans diﬀ érentes régions du Sud de l’Italie de vases 
ﬁ nis plutôt que de modèles de production est étudiée par des analyses pétrologiques, minéralogiques et chimiques d’échantillons venant des Pouilles, de 
Basilicate et de Calabre. Les composants minéralogiques et chimiques des échantillons provenant des Pouilles et de Basilicate correspondent bien à ceux des 
argiles silteuses du Plio-Pléistocène de la Fosse Bradanique, bien que la concentration en éléments majeurs et en éléments traces permette de diﬀ érencier 
signiﬁ cativement des sous-groupes de poteries en fonction de leur aire géographique. La poterie de Calabre montre l’exploitation d’une source d’argile 
locale diﬀ érente de celle des Pouilles. Les fortes analogies entre les procédés technologiques et les analogies de formes entre des vases trouvés sur des sites 
néolithiques distants dans tout le Sud de l’Italie ne correspondent alors pas à un réel échange de vases ﬁ nis produits dans les Pouilles ou en Basilicate. Un 
riche réseau de moyenne distance d’échanges de modèles de production technologiques et de forme, entre de nombreux sites néolithiques situés sur diﬀ érentes 
aires géographiques, est donc envisagé.
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1. THE SCIENTIFIC PROBLEM
Mid-Late Neolithic Serra d’Alto ware was widespread 
in south-eastern Italy during the ﬁ fth millennium BC 
and exhibited homogeneous formal and technical features 
(Geniola, 1987; Cassano, 1993). It largely consisted of ﬁ ne 
depurated pottery (ﬁ gulina), painted with complex geo-
metrical motifs (spirals, meanders, lattices, etc.) in dark 
brown, and with ribbon handles often surmounted by plas-
tic appendices (Fig. 1). Serra d’Alto pottery takes its name 
from the eponymous prehistoric settlement on a small hill 
near Matera (Basilicata) where it was ﬁ rst identiﬁ ed (Ridola, 
1924-1926; Lo Porto, 1989).
From a chronological point of view, this facies corresponds 
to the ﬁ fth millennium cal. BC: this can be seen (Laviano 
& Muntoni, in press) from the ancient 14C dates from 
Masseria Candelaro (Apulia), Santa Barbara (Apulia) and 
Stretto Partanna (Sicily) to the late dates from Cala Scizzo 
(Apulia), Cala Colombo (Apulia) and Skorba (Maltese 
Islands). During this period, Serra d’Alto ware retained its 
main typological features while spreading through the south-
eastern Italian regions, where it mainly concentrated in the 
Murge and Matera areas as well as in Sicily and the Aeolian 
islands, and even in northern Italy (Mottes, 2002). A con-
siderable amount of archaeological data shows economic 
and social transformations in the Neolithic communities of 
southern Italy related to changed environmental exploita-
tion, the inception of ritual and funerary practices, and the 
diﬀ usion/exchange of a class of painted ﬁ ne ware (Cassano, 
1993). h e spread of Serra d’Alto pottery, which shows a sig-
niﬁ cant technological improvement in pottery manufacture, 
is then a fundamental archaeological feature of the middle 
and late phases of the Neolithic in southern Italy.
h is class of painted ﬁ ne ware, which in some regions 
(Apulia and Basilicata) was produced in great quantities, 
indicates that forming, ﬁ nishing and ﬁ ring techniques had 
greatly improved compared to Early Neolithic pottery pro-
duction. It may be that such technological improvements 
were also accompanied by the transformation in the social 
model of production, which may have shifted from the fam-
ily to the village. In addition, the wide distribution of Serra 
d’Alto ware from the Dalmatian coast (Benac, 1975) to the 
Maltese Islands (Trump, 1966), with its frequent occurrence 
in funerary or cultual contexts, has led many scholars (i.e. 
Malone, 2003) to emphasise its exchange value, supposing 
that it would be exchanged between diﬀ erent groups: this 
ware was a prestige good in a large network of short- and 
middle-distance exchange.
2. THE ARCHAEOLOGICAL QUESTIONS
In the light of the above-mentioned archaeological prob-
lem of the relevance of Neolithic Serra d’Alto pottery, the 
investigation presented here, in the framework of a more 
extended research project (Muntoni, 2003; Laviano & 
Muntoni, 2006; Laviano & Muntoni, in press), aims to 
collect information about how and where such ﬁ ne wares 
were produced.
h e main archaeological questions that have been posed 
are:
a) Which technological choices – relating to raw materials, 
clay preparation (sieving, levigation, etc.) and ﬁ ring (type of 
kiln, oxidising or reducing atmosphere, and ﬁ ring tempera-
ture) – were selected at each site by ancient potters in order 
to produce the painted ﬁ ne wares?
b) Does this pottery represent a signiﬁ cant technological 
shift in comparison to preceding ceramic productions?
c) Do formal analogies between pots found at distant 
Neolithic sites all over south-eastern Italy correspond to 
actual exchanges of technological models and/or selected 
raw materials  and/or ﬁ nished pots?
3. ARCHAEOLOGICAL SAMPLING 
AND ANALYTICAL METHODS
Samples were selected from Neolithic villages located in 
diﬀ erent areas of southern Italy which correspond to diﬀ erent 
clay deposits. Neolithic settlements or caves were selected, 
which are recently excavated or where excavations are tak-
ing place, involving various institutions who operate in the 
research area (Rome, Bari, Pisa and Genoa Universities, the 
Soprintendenza per i Beni Archeologici della Puglia, the 
Soprintendenza per i Beni Archeologici della Basilicata, the 
Museo Preistorico Etnograﬁ co “L. Pigorini” of Rome). As 
far as the sample selection from site complexes is concerned, 
only sites where reliable stratigraphic sequences have been 
uncovered, and where functional and chronological contexts 
have been identiﬁ ed, were selected. Potsherds were selected 
following a macroscopic classiﬁ cation previously carried 
out on the basis of wall thickness, granulometry, and sur-
face treatments and decorations. As ﬁ nds were often too 
fragmentary, pot form was not included in the evaluation 
parameters at this stage of research. h e size of the samples 
allowed part of the potsherds to be preserved for checks after 
the analyses, if necessary.
Mineralogical studies were carried out by PXRD using 
a Philips diﬀ ractometer (PW 1710) with Ni-ﬁ ltered Cu 
Kα radiation and employing NaF as the internal standard. 
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Figure 1: Examples of Serra d’Alto pots from Neolithic villages in Apulia and Basilicata: (1) Pulo di Molfetta (BA); (2) Setteponti (Matera); 
(3) Serra d’Alto (Matera); (4) Masseria Candelaro (Manfredonia - FG); (5-6) Scamuso (Mola di Bari - BA) (1-3: scale 1:5, 4-6: scale 1:2; 
after Cassano 1993, ﬁ gs. 3 and 7).
Figure 1 : Exemples de vases de Serra d’Alto provenant de villages Néolithiques des Pouilles et de Basilicate: (1) Pulo di Molfetta (BA) ; (2) 
Setteponti (Matera); (3) Serra d’Alto (Matera) ; (4) Masseria Candelaro (Manfredonia - FG); (5-6) Scamuso (Mola di Bari – BA) (1-3 : échelle 
1:5, 4-6 : échelle 1:2 ; d’après Cassano 1993, ﬁ g. 3 et 7).
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Petrological observation was made on thin sections with a 
polarized light microscope (OM). Major and trace element 
determination was performed by XRF, using a Philips PW 
1480/10 spectrometer (Cr anode for major and minor ele-
ments, Rh anode for Rb, Sr, Y, Zr, Nb and W anode for Ce, 
La, Ba, Ni, Cr, V), following analytical techniques outlined 
by Franzini et al. (1972; 1975) and Leoni & Saitta (1976). 
About 5 g of representative powder from each sample was 
subjected to XRF. Two reference standards (AGV-1 from 
USGS - USA and NIM-G from NIM - South Africa) were 
used to check the accuracy of the analytical data. Loss on 
ignition was determined by heating the samples at 1,000 °C 
for 12 hours; then PXRD patterns of these heated samples 
were recorded at room temperature, for the identiﬁ cation of 
mineralogical changes.
4. TECHNOLOGY
With regard to the ﬁ rst two archaeological questions 
(Which technological choice? How does it relate to previ-
ous Early and/or Mid-Neolithic pottery production?), sam-
pling was begun in Apulia and Basilicata. Serra d’Alto ware 
was largely concentrated in these regions and technological 
data have been previously collected on Early Neolithic wares 
there, as well as the bichrome ﬁ ne wares of Mid-Neolithic 
production which were earlier than the Serra d’Alto ware 
(Muntoni, 2003; Cassano et al., 2004).
Archaeological contexts and geology of the area
A large set of 112 pottery samples have been analysed from 
12 excavated Neolithic villages or caves located in diﬀ erent 
sub-geographical areas (Tavoliere, Murge and the Bradanic 
Trough) in Apulia and Basilicata (Fig. 2). h e sampled sites 
are Masseria Candelaro on the Tavoliere plain (Cassano et 
al., 1994-1995; Cassano et al., 2004); Setteponti along the 
Ofanto river valley (Muntoni et al., 2006); Pulo di Molfetta 
(Laviano & Muntoni, 2003), Grotta Scanzano and Grotta 
della Tartaruga (Muntoni et al., 2006), Cala Colombo 
(Dell’Anna & Laviano, 1994), Madonna delle Grazie and 
Torre delle Monache (Dell’Anna & Radina, 1994; Laviano 
et al., 2008), Santa Barbara (Geniola et al., 2005) along 
the Adriatic coast of the Murge plateau; and Serra d’Alto, 
Trasano and Masseria Fragennaro (Muntoni et al., in press) 
in the Bradanic Trough.
h e Tavoliere plain, the most extensive in southern Italy, 
is a Mesozoic–Palaeogene limestone depression ﬁ lled with 
marine deposits of Plio-Pleistocene silty clay (Bradanic 
cycle), often overlain by post-Calabrian marine sands (ter-
raced marine deposits), Upper Pleistocene terraced alluvial 
deposits, and Holocene alluvial and lacustrine deposits of 
continental origin. h e large geologically homogeneous 
Murge plateau is formed by the Mesozoic limestone forma-
tions of Calcare di Bari and Calcare di Altamura, bordered 
by Bradanic (Pliocene-Lower Pleistocene) and Quaternary 
Terraced Marine deposits.
Marine Plio-Pleistocene clays of the Bradanic cycle, also 
known as Argille Subappennine, crop out along the west-
ern margin of the Tavoliere plain and the Murge plateau 
(Dell’Anna & Laviano, 1991). h e clays consist of silty clay 
or clayey silt, with little sand, and have very similar min-
eralogical compositions (clay minerals, carbonates, quartz 
and feldspars). h e clay minerals are a mixture of 2 M illite, 
Mg-bearing smectite, Fe-bearing chlorite, kaolinite and ran-
domly interstratiﬁ ed illite–smectite with 30–70% montmo-
rillonite-like layers. Natural non-plastic material consists of 
carbonates (calcite, as bioclastic or detrital granules, and 
dolomite), quartz and feldspars (orthoclase, microcline and 
Na-plagioclase). h ese clays are characterized by the relative 
abundance of SiO
2
, Al
2
O
3
, CaO, Fe
2
O
3
, K
2
O and MgO. 
Due to their mainly calcareous composition (up to 17 wt% 
CaO), they can be classiﬁ ed as marly clays. In general, clay 
fractions (< 2 μm) have a lower CaO content than the whole 
specimens, whereas the Al
2
O
3
 and Fe
2
O
3
 concentrations are 
higher.
Results
h in section analyses of Serra d’Alto ware samples show 
a very ﬁ ne paste texture, with a fairly fat clay matrix; out 
of the sheet silicates only mica crystals are recognizable 
(Fig. 3: a-c). Non-plastic inclusions are homogeneous ﬁ ne-
grained (≤150/200 μm) quartz, scarce calcareous clasts and 
carbonate fossils (mainly benthonic Foraminifera and rare 
molluscs). Clasts of feldspars and iron oxides or hydroxides 
are also present. Primary porosity and drying shrinkage are 
generally low. Textural features and low birefringence relate 
to a high synterization grade.
Mineralogical analyses (PXRD) show the presence of 
predominant quartz, with small quantities of K-feldspar, 
plagioclase, and a variable amount of calcite. Weak peaks 
of clay minerals were observed only in some samples from 
the Adriatic coasts. Only very weak peak of micas at 10Å 
was detected in almost all samples. h e occurrence of new 
phases, such as diopsidic pyroxenes, gehlenite and hema-
tite, was frequently observed in samples from the Adriatic 
coast of the Tavoliere and Murge, and was always seen in 
those from the Bradanic Trough (Fig. 4). PXRD analyses of 
heat-treated samples at 1,000°C conﬁ rm the presence of pre-
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dominant quartz, while feldspars increase in concentration. 
h e presence of a high quantity of neoformed pyroxenes, 
gehlenite and hematite was detected in all samples.
XRF chemical analyses evidenced that the main oxides 
are SiO
2
 (x =45-50 wt%), Al
2
O
3
 (x =11-14 wt%) and 
CaO (x =12-20 wt%), with some variations with regards 
to the CaO, Na
2
O, K
2
O and MgO percentages, related 
to the main quantities of clay minerals, gehlenite, feld-
spars and diopsidic pyroxenes. All samples are Ca-rich. h e 
ceramic phase diagram  shows an almost complete overlap 
of the samples in the central section, corresponding to the 
chemical composition of Plio-Pleistocene Apulian silty 
clays (Fig. 5). A few samples from the Bradanic Trough 
are characterized by high Ca contents, related to very large 
quantities of calcite, whereas others from the northern 
Murge have smaller quantities. However, some bivariate 
plots with diﬀ erent major and trace elements ratios are 
important in some cases for distinguishing samples from 
neighbouring sites located within the same sub-area. For 
example, bivariate plots can be used for the area on the 
Adriatic coast south of Bari (Fig. 6: a-b) to distinguish 
between Grotta della Tartaruga and Cala Colombo (Torre 
a Mare), 1 km away from each other; or between Santa 
Barbara (Polignano a Mare) and Madonna delle Grazie 
plus Torre delle Monache (Rutigliano), 20 km away from 
each other. In addition, the bivariate plot SiO
2
/Al
2
O
3
 vs. 
Na
2
O/K
2
O of samples from the two sites of Serra d’Alto 
and Trasano (in the Bradanic Trough) shows two clusters 
with a very limited overlapping area (Fig. 6: c). h e two 
samples, one from Trasano and one from Serra d’Alto, 
which fall within the cluster of the neighbouring site, 
could also be interpreted as pots imported from one site 
to the other. Trace element concentrations also conﬁ rm the 
homogeneity of the samples; this ﬁ nding agrees with the 
geochemical homogeneity of the Plio-Pleistocene Apulian 
marly clays. Nevertheless some elements, such as La, Y, 
Figure 2: Geological sketch map 
of south-eastern Italy (modified 
after Sella et al., 1988) with location 
of sampled Mid-Neolithic settle-
ments: (1) Masseria Candelaro; (2) 
Setteponti; (3) Pulo di Molfetta; (4) 
Grotta Scanzano; (5) Grotta della 
Tartaruga; (6) Cala Colombo; (7) 
Madonna delle Grazie; (8) Torre 
delle Monache; (9) Santa Barbara; 
(10) Serra d’Alto; (11) Trasano; (12) 
Masseria Fragennaro.
Figure 2 : Carte géologique simpliﬁ ée 
du Sud-est de l’Italie (modiﬁ ée d’après 
Sella et al. 1988) avec emplacement 
des sites du Néolithique moyen échan-
tillonnés : (1) Masseria Candelaro ; 
(2) Setteponti ; (3) Pulo di Molfetta ; 
(4) Grotta Scanzano ; (5) Grotta 
della Tartaruga ; (6) Cala Colombo ; 
(7) Madonna delle Grazie ; (8) Torre 
delle Monache; (9) Santa Barbara ; 
(10) Serra d’Alto ; (11) Trasano ; (12) 
Masseria Fragennaro.
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Rb and Nb are important in some cases for distinguishing 
diﬀ erent sub-groups of samples from neighbouring sites 
located in the same sub-area (Fig. 7). h e bivariate plots 
show a variable correlation, mainly in La vs. Rb and La 
vs. Nb plots (Fig. 7: a, c), between the two trace elements 
considered. h ese data could suggest diﬀ erent exploitation 
sites and/or paste processing which may have occurred in 
diﬀ erent places with the same type of raw materials.
Discussion
Mineralogical and chemical data ﬁ t very well with those 
of the Plio-Pleistocene silty clay that crops out in many 
areas of northern and central Apulia, in some cases at great 
distances from the site (up to 30 km from some analysed 
sites). h ese clays were then used for the production of Serra 
d’Alto ware, even in sites where they could be considered 
non-local materials. Chemical data on Serra d’Alto pottery 
samples are important in distinguishing diﬀ erent sub-groups 
of pottery related to their geographical setting. It can be 
inferred that Serra d’Alto pottery was produced in more 
Figure 3:h in section photographs of ﬁ ne ware samples from dif-
ferent sites: (a) SP12; (b) TM74; (c) SdA09; (d) FAV42 (the frame 
length is 4 mm; a-c: crossed polarized light; d: plain polarized 
light).
Figure 3 : Photographies en lame mince des échantillons de céramique 
ﬁ ne provenant de diﬀ érents sites : (a) SP12 ; (b) TM74 ; (c) SdA09; 
(d) FAV42 (la longueur des cadres est de 4 mm ; a-c : lumière polarisée 
et analysée ; d : lumière polarisée).
Figure 4: h e diﬀ erent phase associations, detected by PXRD, with 
the estimated ranges of ﬁ ring temperatures for the analysed Serra 
d’Alto ware samples from sites related to diﬀ erent geological areas. 
h e dimension of squares is related to mineralogical phase abun-
dance. Key: C.M. = clay minerals; Micas = muscovite + biotite; Qtz 
= quartz; Kfs = K-feldspar; Pl = plagioclase; Cal = calcite; Px = pyrox-
ene; Gh = gehlenite; Hem = hematite (symbols as in Kretz 1983).
Figure 4 : Les diﬀ érentes associations de phases, mises en évidence par 
PXRD, avec les intervalles de températures de cuisson estimées pour 
les échantillons de céramique Serra d’Alto. Les sites de provenance des 
céramiques se trouvaient sur des diﬀ érents substrats géologiques. La 
dimension des carrés est reliée à la richesse minéralogique de la phase. 
Légende: C.M. = minéraux des argiles; Micas = muscovite + biotite; 
Qtz = quartz; Kfs = K-feldspath; Pl = plagioclase; Cal = calcite; Px 
= pyroxène; Gh = gehlénite; Hem = hématite (symboles comme dans 
Kretz 1983).
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than one centre and that ﬁ nished pots were not exchanged 
between diﬀ erent archaeological sites. High temperatures 
have been suggested for these painted ﬁ ne wares, revealing 
a better ﬁ ring control (temperature, rate of heating and oxi-
dising atmosphere) and the use of kilns. h e gehlenite and 
pyroxene neoformations, only apparent by PXRD analy-
sis, and the absent clay minerals suggest that temperatures 
between 850 and 1,050°C were obtained (Heimann & 
Maggetti, 1981; Maggetti, 1981; Maggetti 1982). In the 
same groups decreasing amounts of calcite were seen, which 
was re-crystallized in pottery pores, as microscopic observa-
tion on thin section shows. h e absence of a dark core and 
the low birefringence of the matrix conﬁ rm respectively an 
accurate oxidising atmosphere and a high degree of sinter-
ing. Only some samples from the Adriatic coasts could have 
been ﬁ red at lower temperatures, still not over 750 °C, on 
the basis of the presence in X-ray patterns (Fig. 4) of weak 
peaks of some clay minerals together with the occurrence of 
primary calcite, as microscopic observation on thin section 
shows.
Figure 5: (CaO+MgO) – Al
2
O
3
 – SiO
2
 wt% diagram (Di = diop-
side; Gh = gehlenite; An = anorthite): Serra d’Alto samples (+) 
from Apulia and Basilicata, ﬁ ne painted samples (squares) from 
the Plain of Sibari (northern Calabria), and the ﬁ eld deﬁ ned by the 
samples of Plio-Pleistocene silty clays (n=68) from the Bradanic 
Trough.
Figure 5 : (CaO+MgO) – Al
2
O
3
 – SiO
2
 wt% diagramme (Di = 
diopside ; Gh = gehlénite; An = anorthite): échantillons de Serra d’Alto 
(+) venant des Pouilles et de Basilicate, échantillons de céramique ﬁ ne 
peinte (carrés) venant de la Plaine de Sybaris (Nord de la Calabre), 
et le domaine déﬁ ni par les échantillons d’argiles silteuses du Plio-
Pléistocène (n=68) de la Fosse Bradanique.
Figure 6: Bivariate plots (wt%) which can distinguish samples 
from sites located within the same areas in Apulia or Basilicata: 
(a) Fe
2
O
3
/ Al
2
O
3
 vs. Na
2
O/K
2
O of samples from Grotta della 
Tartaruga (GT) and Cala Colombo (CCL); (b) MgO/CaO vs. 
Na
2
O/K
2
O of samples from Rutigliano area (TM+MG) and Santa 
Barbara (SB); (c) SiO
2
/Al
2
O
3
 vs. Na
2
O/K
2
O of samples from Serra 
d’Alto (SdA) and Trasano (TR).
Figure 6 : Diagrammes bivariés (wt%) permettant de diﬀ érencier des 
échantillons provenant de sites situés dans les mêmes régions dans les 
Pouilles et en Basilicate: (a) Fe
2
O
3
/ Al
2
O
3
 vs. Na
2
O/K
2
O pour les 
échantillons provenant de la Grotta della Tartaruga (GT) et de Cala 
Colombo (CCL) ; (b) MgO/CaO vs. Na
2
O/K
2
O pour les échantillons 
provenant de la région de Rutigliano (TM+MG) et de Santa Barbara 
(SB) ; (c) SiO
2
/Al
2
O
3
 vs. Na
2
O/K
2
O pour les échantillons provenant 
de Serra d’Alto (SdA) et de Trasano (TR).
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5. LONG-DISTANCE EXCHANGE?
h ere has been some discussion (Malone, 2003) over the 
extent to which painted ceramics found outside Apulia and 
Basilicata might be exotic or imported, and to which they 
might have been a commodity for long-distance exchange. 
Two samples of painted ﬁ ne ware were analysed in 1995 
from the excavations at the Neolithic site of Capo Alﬁ ere 
(carried out by the University of Texas at Austin), which is 
located on the eastern seaboard of Calabria. h e two samples 
were considered as a probable import from further north 
and east in what is now Apulia and Basilicata (Morter & 
Iceland, 1995).
Two diﬀ erent patterns of raw material provenance were 
evidenced through the archaeometric analyses of Sicilian 
Serra d’Alto pottery from the excavations in the Acropolis 
and Diana plain of the island of Lipari in the Aeolian 
Archipelago (Messina province), and from the excavations 
of the ditch at Stretto Partanna in south-western Sicily 
(Trapani province). h in section analyses of 15 painted 
ﬁ ne wares from Lipari (Williams, 1980; Williams & Levi, 
2001) show the systematic use of non-local marine clays 
cropping out in north-western Sicily. h e sporadic presence 
of local volcanic non-plastic inclusions may also suggest a 
local production of some of these pots with imported raw 
materials. Archaeometric analyses (thin section, XRD and 
XRF) of six painted ﬁ ne wares from Stretto (Di Martino et 
al., 2006; Farnetano et al., 2006) show that the dominant 
clastic and fossiliferous (≥30%) constituents are all compa-
tible with the local Pleistocene grey clays cropping out in 
the site’s hinterland.
In the light of this diﬀ erent pattern of raw materials pro-
curement, it was decided to extend the pottery sampling 
and archaeometric analyses to Calabria (in collaboration 
with the University of Genoa and the Museo Preistorico 
Etnograﬁ co “L. Pigorini” of Rome), and to Sicily (in col-
laboration with the Soprintendenza Beni Culturali ed 
Ambientali of Messina). h e project started with the Early 
and Mid/Late Neolithic open settlement of “Favella della 
Corte” (Corigliano Calabro, Cosenza Province) in the Plain 
of Sibari (Muntoni et al., 2007).
Archaeological contexts 
and the geology of the area
h e Neolithic village of “Favella della Corte” is located 
on a ﬂ uvial terrace along the Crati river, at 20 m above sea 
level and some 5 km from the present-day Ionian coastline. 
Archaeological excavations, regularly carried out from 1990 
to 2002 by the University of Genoa and the Soprintendenza 
Figure 7 : Bivariate plots (ppm) which can distinguish samples 
from sites located within the same areas in Apulia or Basilicata: (a) 
La vs. Rb of samples from Grotta della Tartaruga (GT) and Cala 
Colombo (CCL); (b) Y vs. Nb of samples from Rutigliano area 
(TM+MG) and Santa Barbara (SB); (c) La vs. Nb of samples from 
Santa Barbara (SB) and Cala Colombo (CCL).
Figure 7 : Diagrammes bivariés (ppm) permettant de diﬀ érencier 
des échantillons provenant de sites situés dans les mêmes régions 
dans les Pouilles et en Basilicate : (a) La vs. Rb pour les échantillons 
provenant de la Grotta della Tartaruga (GT) et de Cala Colombo 
(CCL) ; (b) Y vs. Nb pour les échantillons provenant de la région 
de Rutigliano (TM+MG) et de Santa Barbara (SB) ; (c) La vs. Nb 
pour les échantillons provenant de Santa Barbara (SB) et de Cala 
Colombo (CCL).
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al Museo Preistorico Etnograﬁ co “L. Pigorini” of Rome, 
identiﬁ ed two main occupation phases at the site, the earlier 
dated to the Early Neolithic and the later to the Mid/Late 
Neolithic. Very ﬁ ne and smoothed pots, plain or painted 
brown (“ﬁ gulina” or ware C), are typical of the village’s Mid/
Late Neolithic cobble structures. 
Around the site, alluvial deposits and Pleistocene deposits 
crop out: at the bottom they are composed of conglome-
rates, sands and blue-grey clays and, at the top, of sands 
and conglomerates. h e geology of the area (Messina et al., 
1994) is also characterised by Calabrian grey marly or silty 
clays, with sandy levels interbedded, and by the Paleozoic 
dioritic-kinzigitic outcrops of the Sila Massif, consisting 
mainly of plutonic igneous rocks and medium- to high-
grade micaschists and gneisses.
Results
Non-plastic inclusions of the Mid/Late Neolithic pots 
(“ﬁ gulina” ware) have dimensions in the range of 0.1-0.4 
mm and are essentially quartz, muscovite and plagioclase 
(Fig. 3: d); a few samples also reveal the sporadic presence 
of grog. Mineralogical analyses conﬁ rm the presence of 
predominant quartz and K-feldspar, with a small quantity 
of plagioclase. h e systematic occurrence of new phases, 
formed during ﬁ ring, such as diopsidic pyroxenes, gehle-
nite and hematite, are detected (Fig. 4). Phase transfor-
mations were obviously fostered by the very ﬁ ne paste 
texture. Firing temperatures were in a range of 900-1,000 
°C. XRF analyses are consistent with mineralogical data 
and show that SiO
2
 (x =47.90 wt%), Al
2
O
3
 (x =16.53 
wt%) and Fe
2
O
3
 (x =6.96 wt%) are the main oxides and 
CaO concentrations are low (x=6.08 wt%).
Discussion
Diﬀ erent CaO+MgO and Al
2
O
3
 concentrations (Fig. 5) 
allow Mid/Late Neolithic samples (n=15) to be distin-
guished from Plio-Pleistocene Apulian silty clays (n=68). h e 
concentration of trace elements (Fig. 8) is also very useful to 
show no aﬃ  nity between Mid/Late Neolithic pottery sam-
ples (n=15) and Plio-Pleistocene Apulian silty clays (n=33). 
h e suggestion of Morter & Iceland (1995) that painted ﬁ ne 
were found in Calabria could be a probable import from 
Apulia and Basilicata cannot therefore be conﬁ rmed. Mid/
Late Neolithic Calabrian pottery demonstrated the exploita-
tion of a non-Apulian clay source, to be probably identiﬁ ed 
with the local Calabrian grey marly or silty clays (Dell’Anna 
& Laviano, 1988). h e formal analogies between pots found 
at distant Neolithic sites all over south-eastern Italy does not 
correspond to an actual exchange of ﬁ nished pots produced 
in Apulia. Also Malone’s suggestion that painted ﬁ ne wares 
may represent a commodity for long-distance exchange can-
not therefore be conﬁ rmed.
6. CONCLUSION
Serra d’Alto pottery can therefore be seen as a signiﬁ cant 
technological shift compared to Early Neolithic ceramic pro-
ductions (Laviano & Muntoni, 2006), as suggested by the 
selection and supply of speciﬁ c raw materials, the improve-
ment in forming and ﬁ nishing techniques and in ﬁ ring tech-
nology. Bichrome and trichrome ﬁ ne wares of Mid-Neolithic 
production that date to earlier than the Serra d’Alto ware 
(Laviano & Muntoni, 2006) also show the same substantial 
change in the whole production sequence: these ﬁ ne wares 
demanded high-quality clay and a particularly skilled tech-
nology of production, modelling, painting, and ﬁ ring.
Figure 8: Bivariate plots (ppm) (a) Ba vs. Ce and (b) Cr vs. Zr of 
ﬁ ne painted samples (squares) from the Plain of Sibari (northern 
Calabria), and the ﬁ eld deﬁ ned by the samples of Plio-Pleistocene 
silty clays (n=33) from the Bradanic Trough.
Figure 8 : Diagrammes bivariés (ppm) (a) Ba vs. Ce et (b) Cr vs. Zr 
pour les échantillons de céramique ﬁ ne peinte (carrés) provenant de la 
Plaine de Sybaris (Nord de la Calabre), et le domaine déﬁ ni par les 
échantillons d’argiles silteuses du Plio-Pléistocène (n=33) de la Fosse 
Bradanique.
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h e use of speciﬁ c clay-beds shows a more complex clay 
supply activity, perhaps involving a whole group of people. 
Such activity might have been distinct from individual and 
domestic tasks and could suggest that local production was 
no longer domestic. All data suggest a more complex social 
model of production that, in Mid Neolithic societies, might 
have changed from a family or domestic model to a non-
formal or incipient-specialized one, following P. Rice (1981) 
and S. van der Leeuw (1984).
Chemical data are important in distinguishing diﬀ erent 
sub-groups of pottery related to their geographical setting. 
It can be inferred that Serra d’Alto pottery was produced in 
more than one site and that ﬁ nished pots were not exchan-
ged between diﬀ erent sites. Archaeometric data suggest a 
polycentric production based on a common technological 
background. h e strong analogies in technological proces-
ses in diﬀ erent sites, the wide distribution of Serra d’Alto 
ware, the recurring vessel forms and decoration, clearly 
show a large network of middle-distance exchange of formal 
and technological models of productions, between many 
Neolithic sites located in diﬀ erent geographical areas.
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